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INJOINIC TECHNOLOGY

IP2368

supportPD3.0And other fast charging input and output protocols, support2~6Cells in series

Integrated buck-boost drive for maximum charging and discharging power100Wpower management chip

characteristic

Charge and discharge specifications

- integratedBUCK-BOOSTBuck-boost powerNMOSMaximum charging

- and discharging power100W

= Adaptive Charge Current Regulation

The full voltage can be set by an external resistor, and the full voltage of a single lithium battery
The range that can be set is:4.1V~4.4V, the full voltage of a single lithium iron
phosphate battery can be set as:3.5V~3.7V

External resistance can set the maximum charge and discharge power, the maximum
- support100W External resistor selection2/3/4/5/6Cell charging in series

Fast charging specifications

- integratedFCPInput and output fast charging protocol

integratedAFCInput and output fast charging protocol

integratedSCPInput and output fast charging protocol

- integratedDRP Try.SRCprotocol,PD3.0Input and output fast charging protocol

= integrationQC2.0/QC3.0/QC3.0+Output fast charging protocol
= Power display

- built-in14bit ADCANd fuel gauge self-learning fuel

- gauge, the power display is more uniform

Initial battery capacityPINoptional configuration
Other functions

- 4/2/1 LEDsbattery indicator
supportNTCBattery temperature detection
- supportI2CFunction

Multiple protection, high reliability

- Input overvoltage and undervoltage protection
Output overcurrent, short circuit protection

Battery overcharge, overdischarge, overcurrent protection

ICover temperature protection
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overview

1P2368is an integratedAFC/FCP/PD2.0/PD3.0Lithium battery charge and discharge management chip

with input and output fast charge protocol and synchronous buck-boost converter;

1P2368With high integration and rich functions, only one inductor is needed to rg

synchronous buck-boost function, and only a few peripheral devices are needed ig Bpplication,

effectively reduces the size of the overall solution and reduces theBOMco:

be set as:4.15V/4.2V/4.3V/4.36V/4.4V, the full volt@e of lithiumpfon phosphate battery can be set
as:3.5V/3.55V/3.6V/3.65V/3.
1P2368The synchronous swits arge and dischgfge system provides up to100WThe charging and discharging

power can be set through an external resistor to set the maximum charging and discharging power.IP2368built-in 1C

perature,batteryNTCThe temperature and input voltage control detection loop can intelligently adjust the charging
rrent according to different power chargers.

1P2368built-iffl 4bit ADC, can accurately measure charging input voltage and current,
current.IP2368Built-in electricity calculation method, can passI2C Get battery

ower, charging voltage, charging current and other information.

1P2368support41 power indicator light, customized can support188Digital Tube.

Application products

2~6Charging and discharging of series lithium battery/lithium iron phosphate battery
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illad IP2368

Description of common customized models

model Function Description

IP2368_BZ standardIP2368,support2-6Battery charging

1P2368_COUT existIP23680n the basis of standard products, addCMouth discharge output function

IP2368_12C_CO uT existIP2368_COUTBasically, remove the light display and change it toI2Cfunction, available asI2Cslave device

1.pin definition
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picture2 IP2368pin diagram
Pin Num Pin Name PINDefinition
1 NC Undefined pin, keep floating
2 LT lightingdecode pin
3 NC Undefined pin, keep floating
4 LED3/I2C_INT Charging status light display output indicator pin3,12CThe model isI2C_INTSignal
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IP2368

HLED

Fast charging indicator pin, after the fast charging protocol handshake is successful, output high level

Undefined pin, keep floating

Undefined pin, keep floating

VBUSinput detection pin

VBUSinput pathNMOScontrol pin

VBUSInput Path Current Sense Pin

Simulated

Power input pin

Input current sampling positive terminal

Input current sampling negative terminal

Q
S

Input peak current sampling pin

hBridge power tube input upper tube control pin

hBridge power tube input bootstrap voltage pin

O

Input Inductor Connection Pin

hBridge power tube input port dﬂn tube control pin

20

attery side lower tube control pin

hBridge power tube outpu

twenty one
wenty two BST2
wenty three HG2

twenty four

25

sampling negative terminal

B\‘g

26

Battery term% sampling positive terminal

27

nal power supply pin

28

system5Vpowered byBUCKOutput inductor connection point, default floating

29

system5Vpower supply, toICPower supply for internal analog circuits

K

AGND

Simulated

31 N\

C

Undefined pin, keep floating

.K_(CIO

system3.3Vpower supply, tolCInternal digital circuit power supply

33

BAT_NUM

Selection of the number of cells in series, connecting different resistors, you can choose a different number of cells in series

FCAP

Battery capacity selection, connect different resistors, you can choose different battery capacities

7
35

VSET

Battery full voltage selection, connect different resistors, you can choose different rechargeable battery

voltage

36

ISET

Constant current charging power or charging current setting

37

NTC

NTCResistance detection pin

38

cc2

USB-CPort detection and fast charge communication pinCC2

39

DPC

USB-CPort fast charging intelligent identificationDP

40

DMC

USB-CPort fast charging intelligent identificationDM

V1.2
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(1) zmaniE IP2368

41 CC1 USB-CPort detection and fast charge communication pinCC1
42 LED2/12C SDA | Charging status light display output indicator pin2,12CThe model isI2C_SDASignal
43 LED1/12C SCL Charging status light display output indicator pin1,12CThe model isI2C_SCLSignal
44 NC Undefined pin, keep floating
45 NC Undefined pin, keep floating

Battery type selection, choose lithium iron phosphate battery for grounding, choose ordinary lithium battery for floating or
46 BAT_MODE _

connecting high

ISETCurrent setting mode selection, ground selectionISETSet the battery terminal constant currentffharging;|
47 ISET_MODE , . . o

floating or connected to high selectionISETSet charging input power
48 NC Undefined pin, keep floating

49 (EPAD) G N D system ground and thermal ground, need to be kept withGNDgood contact

2.Chip Internal Block Diagram

VIO CSP1 CSN1 PCIN HG1 BST1 LX4gnLG1 LG2 LX2 BST2 HG2 PCONCSN2 CSP2 BAT
X X
BUCK-BOSST Driver =
BUCK-BOOST Control
VBUS
VBUS
VBUS CP1_5V VIN
control
VBUSG - VIN_I:I>— VIO ;harg? [CP1SV VIO | BUCK |——1 LX
um
s p
DMC Fast Charge Protocol BAT | charge [cp2sv  VBUS |
ca TYPEC :[>— Pump 2 vio_| LDOs PIVCCsY
cc2 PDprotocol :l>—
CSP1 LDOs H
CSNT] > MCU
csP2 ADC
CSNZ] >
PCIN LDOs ——qgvccio
PCON
LOSC NTC MTP RAM
12C_SCL ISET,
_ 1 FCAP LDOs vpp
12C_SDA VSET
HOSC BAT_MODE
IZC—INT 1Ic UART PWM | TIMER
VBUS
GPIO & MFP
KA K7L KA
X D D e e e T D
LED1 LED2 ISET_MODE BAT_MODE BAT_NUM FCAP VSET ISET NTC
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picture3Chip Internal Block Diagram
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3.Limit parameter

Stresses above those listed in the Absolute Maximum Ratings section may cause permanent damage to the de

Excessive exposure time may affect the reliability and service life of the device

4.Recommended working conditions

e symbol value unit
Port voltage range VBAT/VBUS -03~35 \'}
Protocol interface voltage range DPC/DMC/CC1/CC2 -0.3~30 \"
numberGPIOsvoltage range LED/GPIO -03~8
Junction temperature range T -40~125 °C
orage emperature ange Tstg -60 ~ 150
ThermalResistance (uncion Temperature to Ambient) B)a 30 °C
Mannequin (HBM) ESD KV

<O

imum Ratings conditions

parameter symbol minimum value typical value maximum value un it
Input voltage VBUS 4.5 ¢ 25 \')
battery voltage x 28 \"/

Working temperature

L4

- 40

85

°C

y A
L4
*Device performance is not guarggfteed beY@Rd these opeMting conditions.
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5.electrical characteristics

IP2368

Unless otherwise specified, TA=25°C,L=10uH

parameter symbol Test Conditions minimum value typical value maximum value unit
charging system
5/9/12/15/
Input voltage VBuUS 4.5 20 \Y
Input overvoltage voltage VBUS rising voltage n 5 V
BAT_MODEfloating, choose Rvser= 7.5K N*4.11 N* N*2 \
Ordinary lithium battery RVSET= 1 OK N*4.1 6 N*4.2 N*4. 4 V
Vrer=4000+0.02*Rvser Rvser= 15K *4.26 é N 0 N*4.34 V
(unitmV) Rvser= 17.5K N*4.31 N*485 N*4.39 \"
Charging constant voltage VTRGT Step=1 Omv RVSETZZOK N*436 N*440 N*444 V
BAT_MODEgrounding, choose Rvser= 5K N*3.55 N#*3.59 \Y
Lithium iron phosphate battery N*3.56 N*3.60 N*3.64 V
Vrer=3500+0.01*Rvser N*3.61 N*3.65 N*3.69 Vv
(unitmV)step=10mV N*3.66 N*3.70 N*3.74 v
ISET_MODEdangling 20 W
ser= 7.5K 30 W
R 1.2K 45 w
Risfr= 15K 60 w
Riser=25K 100 w
charging power or
flow Riser= 5K 1 A
Riser= 10K 2 A
Riser= 12.5K 2.5 A
Riser= 15K 3 A
« Riser22 5K 5 A
peak current P Indufitor Peak Current Limit 8 A
N W7 IN=5V, VBAT<2.5V 30 50 70 mA
Trickl e current ITRKL
» VIN=5V, 2.5V<=VBAT<VTRKL 100 200 300 mA
BAT_MODEfootNCSuspended, choose ordinary lithium battery, the N*2.9 N*3 N*3.1 v
number of battery cells isN
Trickle cut-off voltade VTRKL
BAT_MODEPin ground, choose lithium iron phosphate battery
N*2.4 N*2.5 N*2.6 Vv
Lithium battery, the number of battery cells isN
Charging stop charging current Istor 100 mA
v VTRGT — Vv
recharge threshold The number of batteries isN
] RCH N*0.1
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Charging deadline TenD 45 48 51 hours
discharge system
Battery working voltage VBAT The number of batteries isN N*275 N *45 V
VBAT=4*3.7V,
switch working battery
IBAT VOUT=5.0V, 3 7 mA
et carrent fs=250kHz, Iout=0mA
Vout=5V@1A 4.75 \
QCZO Vout:9V@1A 8.70 Vv
Vout
Vout=1 2V@1 A 11.60 \
QC3.0/
DCThe output voltage QC3+ @1 A 6 1 2 V
Vout
C3.0
Q 200 mV
step
C3+
Q 20 mV
step
VBAT=4*3.7V, VOUT=5.0V,
120 mV
Iout=1A
VBAT=4*3.7V, VQUT=3\
Output voltage ripple AVout 135 mV
Iout=1A ,
VBAT=4*
370 mV
V,fs=R50KHZ®gut=1A
discharge system max. Pmax ent, diﬁereWsistor values correspond to different 20 1 OO W
Output Power ,
Vout=¥, I
o 94.69 %
=9V, I
o 95.36 %
=8V, Voutr=12V, 1
95.86 %
Veat=15V, Vout=5V, 1
91.55 %
out=2A
VBat=15V, Vout=9V, 1
95.05 %
out=2A
VBat=15V, Vour=12V, 1
95.37 %
out=2A
VBAT=N*3.7V,Multi-port output5V 4.1 4.4 4.7 A
discharge system overcurrent VBAT =N *3,7V,Sing|e port outputSV 3.1 3.4 3.8 A
Iclose up
Shutdown current VBAT =N *3.7V,single port output9V,NoPD 27 3 33 A
state

V1.2
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e _____________________________
VBAT = N *3.7V,single port output12V,NoPD
2 2.2 25 A
state
VBAT = N *3.7V,single port outputPDstate PDO* 1.1 A
Load overcurrent detection
. TUVD The output voltage remains below the2.4vV 30 ms
time
Load short detection
. TOCD The output voltage remains below the2.2v 40 us
time
Control System
Discharge switching frequency 250 kHZ
On-off level fs /o
Charging switching frequency 2 kHZ
VCCIOoutput .
PR veo 3.15 3 3.45 v
Voltage
Battery terminal standby power
ISTB VBAT=14.8V, the average current after the button is turned off UA
flow
LDOsoutput power
ILpos 30 35 mA
flow
ledlighting driver
IwLep 10 15 20 mA
electric current \
leddisplay dri L
eaaisplay ariver
12 voltage drop10% 5 7 9 mA
electric current
I3 ya
ihermal shutdown temperature Torp 110 125 140 °C
Thermal shutdown temperature late
ATotp 40 °C
stagnant

@\

rise in temperature &
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6.Functional description

charging process

1P2368It has a constant current and constant voltage lithium battery charging management system that supports a synchronous switch

structure. IP2368Using switching charging technology, the switching frequency250kHz.

1P2368Different battery types, full voltage and charging current can be set through external resistors, which can support2/3/4/5/6Charging lithi@ 0 eor
lithium batteries in series, the maximum charging current can reach5Aor100Wcharging input, charging efficiency up t096%;

1P2368Support trickle-constant current-constant voltage charging process:

When the battery voltageVear<2.5V, for small current trickle charging, the battery charging current100mAabout;

When the battery voltage2.5V <VearsVrie, for trickle charging, the battery charging current20 hen’floating, the trickle

charge cut-off voltageVrrk.forN*3V;BAT_MODEWhen grounded, the trickle charge cut-off voltage\irk.forN*2.5V;
When the battery voltageVrri<Vear<Vrear, it is constant current charging, and the charging current charges the batte! et constant current charging current; full

voltageVmerand constant charge current can be accessed by an externalRvserandRiserto set;

When the battery voltageVsar= Vrrer, when the battery voltage rises to close to the full voltage, tQe charging current will drop slowly and enter constant voltage charging; after entering

constant voltage charging, when the battery charging current is less thanIstor(100mA) andfthe battery voltage is close to the constant voltage, stop charging, and turn to fully charged
state.
After full charging and stop charging, it will continue to detect the battery vol, ry voltage igflower thanVear<Vrrer- N*0.1VAfter that, charging will restart;

1P2368Different trickle charge cut-off voltages can be customizedVrrkt, can also

first time, it needs to be charged and activated before it can be dj A zed to remove the charging activation function;

Type_CPD

ic switchiffg of built-in pull-up and pull-down resistors, automatic identification of charging and discharging properties of inserted devices. withTry. SRC
can give priority to charging the other party.
pUt/output protocol. maximum support100Wpower output, input support5V,9V,12V,15V,20V

V,15V,20Vvoltage range.IP2368customization can be achievedPPSoutput function;

1P2368Supports ging forms of various specifications:QC2.0/QC3.0/QC3+,FCP,AFC,SCP,Apple. Charging the battery input can supportFCP,AFCWaiting for

fast charge input.due toFCP,AFCis throughDP/DMFor fast charging handshake request, so when other fast charging protocols are addedICis no longer

supportedFCP,AFCfast charge.

1P2368Integrated withAFC/FCP/PD2.0/PD3.0Enter the fast charging protocol, you can passTypeCVerbalDPC/DMC/CC1/CC2To apply for fast charging voltage to the fast
charging adapter, it will automatically adjust the charging current to adapt to adapters with different load capacities.

When using a normal battery without fast charging5VWhen the charger or power supply is used for charging, the maximum charging current at the input terminal will be set to3A; When
using only HuaweiFCPor SamsungAFCfast charge protocol, but noPDWhen charging with a fast-charging charger, the maximum charging power at the input terminal will be limited to 18W(

9V/2A,12V/1.5A);
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when usedPDWhen the fast charging adapter is charging, it will press the receivedPDpackage to limit the maximum input charging power when the receivedPDPackage power less thanISET When the power

required for charging is set, it will actively reduce the charging current so that the maximum power at the input end is less than or equal to that given by the adapter.PDbroadcast power;
For example1:ISET_MODEdangling,Rise=15K, set the maximum input power for constant current charging to 60W, if a 30W PD adapter is used to

charge IP2368, the input charging current will be limited to 30W; only when a 60W or above PD adapter is used to charge IP2368, the input power It

will reach the set 60W;

power at 30W;

If the charging input is a fixed voltage input instead of an adapter, you can use a customized model of IPZ368_NA;

The customized model of IP2368_NA will charge according to the input power or battery charging current set by the ISET pin regardless @ithe adapter powefand will not automatically reduce the charging

power or charging current, but it is necessary to ensure that the charging input power load capacity is greater than the set charging maxim

Automatic detection when the battery is discharged externallyDP,DMThe fast charging timjyffg on the pin, smart identification of mobile phone type, can supportQC2.0/QC3.0/

QC3+, FCP,AFC,SCPProtocol mobile phones, as well as Apple mobile phones2.4Amodel,B ordinaryandroidcell phone1Amodel.

Setting the number of battery cells in series

IP2368can support2/3/4/5/6Charging of string batte

IP2368accessibleBAT_NUMDifferent resistors are connet to the pins to s¥gct and set the number of batteries in series; BAT_NUMpin

external resistorRear_numThe relationship with the number of es is as follows:

BAT_NUM

33

of battery cells in series
(string)

2 skewers R BAT_NUM IP2368

3 skewers

4 skewers

5 skewers

6 skewers

whenRBAT,Numresistancg greater than33K, will detect thatRear_numThe resistance is open circuit, in order to ensure the safety of charging, the charging status indicator will give an abnormal alarm;

V1.2 Email:service@injoinic.com Tewenty one Copyright © 2021, Injoinic Corp.
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Battery type and full voltage setting

IP23680fBAT_MODEFeet floating, choose ordinary lithium battery, single battery is full of voltage range4.1V~4.4V;BAT_MODE foot connection1KResistor
to ground, choose lithium iron phosphate battery, single battery is full of voltage range3.5V~3.7V;

VSETPin-to-ground resistanceRvserThe relationship with the set full voltage is as follows:

VSET-

35

Ruvser 1P2368
RBA T_M ODE is suspended, ordinary lithium battery RBA T_M ODE is grounded, and the single-cell lithium iron
single battery is full of voltage phosphate bay€fy i ly charged
Vrrar=4000+0.02*Rvser Ruser Vrrer=3500+0.01*Ruser Ruser
uUnit mV step=10mV Unit m\@step=10
4.15V 7.5K \/ 7.5K
4.20V 10K 7 3.6 10K
4.30V 15K .65V 15K
4.35V 17.5K =20K
4.40V =2

Notice:

1,RvserThe set single-cell battery is fully charged, and the a BATThe outpdPvoltage is also multiplied by the number of battery cells;

2, single battery full voltage, i V, to ensure accuracy,Rvsetto use1%precision resistors;

police;

current seiing

assISETpin to set the charging current;
| en the feet are in the air,ISETThe pin sets the maximum input power during charging. During constant current charging, the input voltage and current remain
unchanged. As the battery voltage rises, the charging current at the battery terminal will decrease;

ISET_MODEfoot connection1Kresistor to ground,ISETThe pin sets the charging current of the battery terminal. When the input load capacity is sufficient, the charging

current of the battery terminal remains constant. As the battery voltage rises, the current and power of the input terminal will increase;

ISETfoot resistanceRiseTThe relationship with the set input and output power or charging current is as follows:

VR Email:service@injoinic.com T2twenty one Copyright © 2021, Injoinic Corp.
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ISET-
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Riser 1P2368
ISET_M ODE floating ISET_MODE GND
RISET sets the constant current maximum input power RISET sets constant current maximum battery current
Maximum input power when charging Single battery full voltage
Pccn=4%*Riser Riser ICHRG=0.2*RISET NISET
Unit mW step=1W Unit mA step=100mA
20W 5K 1A 5K \
30W 7.5K 2A 10K
45W 11.2K 2.5A .oK
60W 15K AN 15K
100W 225K 5A 225K

Notice:

1, When setting the input power, the minimum step is1W, the maxi ower is1 setting the battery current, the minimum step is100mA,

The maximum input current is5A;Risermore than th et to the maximum100Wor5ACharge;

2,whenRiseTresistance greater than33K, will detect thatRiseTThe resj i i the safety of charging, the charging status indicator will report abnormally.

police;

fuel gauge

IP2368Built-in fuel gauge function for accurate battery power calculation.
1P2368It supports externally setting the capacity of the battery cell, and uses the integral of the battery terminal current and time to calculate the charged battery capacity. IP2368
externalPINThe formula for setting the initial capacity of the battery cell: battery capacity =Rrcap*0.8 (mAH). minimum support2000mAH, the maximum supported 25000Mah, the set

capacity is the capacity of a single string of batteries.
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FCAP-'

34

Recar IP2368

Typical battery capacity configuration table:

R17Resistance value (ohm) Corresponding to the set cell capacity (mA
6.2k 5000nfAH
12,4k 10000RAH  y
18.7k 15000m )
24.9k 20000mAH
30.9K 25000mAH

Note: The cell capacity in the table refers to the cell capacity of a single battery;

NTCFunction
IP2368integratedNTCfunction to detect battery te er power onNTC PINoutput at high temperature80uAcurrent at low temperature output20uA
current, through the externalNTCresistan inspectionNTC PINPin voltage to judge the current battery temperature.

NTC_ADC
[

RNTC=10K
B=3380

Figure 12 Battery NTC comparison

In charging sta TCtemperature below0Spend(0.55V) to stop charging,0~45normal charging between degrees, the temperature exceeds45Spend(0.39V) to stop charging.

In discharge state: the temperature is lower than -20Spend(1.39V), stop discharging,-20degree to60normal discharge between degrees, higher than60Spend(0.24V) to stop

discharging;

existNTCAfter abnormal temperature is detected, the recovery temperature is the protection temperature +5Spend. The above brackets are corresponding to the temperatureNTCPin
voltage, calculated as:NTCThe current released by the pin * the temperatureNTCResistor resistance.
The above temperature range refers toNTCThe resistance parameter is10K@25°CB=3380, there are differences in other models and need to be

adjusted. If the program does not requireNTC,need to be inNTCpin to ground10kResistors cannot be floating or grounded directly.
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light display

IP2368support4,2,1The solution of the battery indicator light, the connection method is as follows.

LED3Q§

LEDZL

100R ”?

p

LED3!§4¢ vceo

D4 D3 D2 D1
LED1
100R
Alight pattern 2light pattern1
LED3pg—A\ N\ N\ — b2 N/(/ I LED3
100R
LED25d——— VCCIo LEDZJQ Qs | VCCI0
J@ D1 <l D1 %l
Lep1R—A\N\/\——— P Lep1’—A\N\/\———— P ——— i
100R 100R
2light pattern2 1light pattern
442 1 LED connggsion method
4The lights are displayed as:
During normal charging
electricityC(%) }f D2 D3 D4
full / Bright Bright Bright Bright
738<C Bright Bright Bright 0.5Hzflashing
5 C<75% Bright Bright 0.5Hzflashing off
25%<C¥H50% right 0.5Hzflashing off off
C%% 0.5Hzflashing off off off
2light patter™Qie display metghs a two-color light: When
charging normally
electricityC(%) D1 D2
full off Bright
66%=<C<100% off 0.5Hzflashing
33%=<C<66% 0.5Hzflashing | 0.5Hzflashing
C<33% 0.5Hzflashing off

2light pattern2is displayed as:

V1.2
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chargingD1BrightD2off, after fullD10offD20n; Abnormal chargingD1andD2Blinking at the same time (250msBright250msoff)

1The light mode is displayed as:

chargingD1Blinking (1s on and 1s off), after fully charged, D1 is always on; abnormal chargingD1flashing rapidly (250msBright250msoff)

HLEDThe pin indicates the fast charge state, when it is input or output fast charge,HLEDThe pin outputs high level, otherwise it outputs low level;

1P23680ther lights can be customized or188Nixie tube solution;
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7.Application Schematic

I
" 30 49 Do not useNTChour,NTC pinfoot10Kgrounding
AGNDAGND  GND
) EPAD C70.1uF
37
—HLT NT I
R1 100R43 RNTC 10K B=3380
9L ED1/IIC_SCL 47 RISET MODE R—
N v R2100R 42 LEDA/TIC DA ISET_MODE [ SEHOOENGrt st i e essor s e ot o
!!‘ A !!‘ 4 4 B 46  RBAT MODE RBAT_MODE=TK, the battery selection is lithium iron phosp} he set full voli§ige
‘H o7 D3 03 D7 q |_ED3/HC_INT BAT_MODE Il ofa single battery:3.5V/3.55V/3.6V/3.65V/3.7V;
5 36 RISET RBAT_MODE=NCNo stickers, the battery is an ordinary |fhium battery,RVSETThe voltage of
L # HLED V'V ®HLED ISET |1 asingle battery:d.15V/4.2V/4.3V/4.35V/4.4V;
R3 100R 8 35 RVSET
aVBUS VSET [ Rere poming o th et bty coacy
VBUS QU_ 0] oie; Feam 34 ! (ohms 1% AH)
1Y — Rewe = @ffnax/ Qmax
| DMC 40 33 RBATNUM 7
DPC P3 DMC BAT_NUM G i .2k 5000m AH
TYpE-C | CC1 10uF 39 dopc 20 - 4k 10000mAH
| CC2 41 veco & 2.2UF I 1 15000mAH
GND T ca 29 « 4.9k 20000mAH
38 veesy s E5—
—=xCC2 IP2368 -2u 39.9K 25000mAH
uss = 9 L suse L 28 NC y
12 27
CP6/7/83%220F } } VIO BA } } fi cP11/12 2%220F —_L
solid stateCP10 100uF \\} ) } CSP1 CSP3 —{ H\‘S‘"‘d stateCP15 100uF Battery ——
R4 0.005R CSN1 CSN RS 0.005R —
-
| Resr num Setthe number of bttery cells i seies
noridgeNMos <4 hbridgeNMOS (ohms) (sring)
! 6.2k
[ 9.1k
R21 R22 13k
NC 2 NC
| 18k
&L o 27k
NC NC

1S ET _M ODE floating IS ET_MODE GND
REATM ODE flodting. commorithium e RIS ET set constant current maximum input power RIS ET set constant current maximum battery current
vrit:r;zng': ;‘3.”;‘42”:::‘95 y Ruser Maximum input power when charging single battery full voltage
Unit m Vstep=10m V, =10mV Peen= 4 * R Riser Towe= 0. 2 * Ruser Rser
415V - v A Tk Unit mW __ step = 1W UnitmA _ step=100mA
420V 3.60V 10K 20w 5K 1A 5K
43 {/( So5v oK 30W 7.5K 2A 10K
a35v N\ 370V 220K 45W 11.2K 2.5A 125K
AN 60W 1 5K 3A 15K
100w 22 5K 5A 22 5K

Figure 13 Application schematic diagram
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8. BOMsurface

MR | — . S Remark
1 patchIC QFN48 7*7 IP2368 U1 1
2 Chip capacitors 0603 100nF 10% 50V c1C2C7 3
3 Chip capacitors 0603 1uF 10% 16V c3Cc4 2
4 Chip capacitors 0603 2.2uF 10% 16V C5C6 2
5 Chip capacitors 0805 10uF 10% 25V CP3 1
6 Chip capacitors 0805 22uF 10% 25V CP6 CP7CP8 CP11 5
CP12 ,
7 Solid Capacitor 100uF 35V 10% CP10 CP15
8 Chip Resistor 1206 0.005R 1% R4 RS e reauing gk precison
9 Chip Resistor 0603 100R 5% R1R2R3 3
10 patchled 0603 LEDlamp D1 D2 D3 D4 HLED
11 Chip Resistor 0603 10R 1% R26 R2Z™ 2
12 NTCThermistor 10K@25°CB=3380 RNT 1 | NTC resistor
13 Buck-Boost Inductor 10uH 6A Rpc<0.01R 1
14 | patchMOSTube | RU3030M2 / 1| can be omitted
15 | usB-cseat |usB-Cseat A |US . 1
16 | patchmMosTube | RU30J30M Norrisse oFWovios 2
’ Rvser Rcap
17 Chip Resistor 0603 RBAT_NUM RBAT_MODE 6 e sEen R seerdng b acsine
RiseT_moDE e
18 | TVS Diode 2 T1T2 2 | 30V TVSTube
19 7 C8 C9 R21 R22 NC
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9.Package information

chip packaging

IﬁFT.\l 1(Laser Mark)

02

|‘ | —I_LUUJUUEL,ULJUIJ
‘ | BT | ShE
| = | =1/
I L =N I S o .
| B | =
| %D/ | -
i aanannnnaangy
EXPOSED THERMAL . e \r,_% \
TOP VIEW BOTTOM VIEW
! | NN
J ‘ S
) 4 MILLIMETER
SYMROL ~ MIN NOM MAX
A 0.70 0.75 0.80
Z VA - 0.02 0.05
0.18 0.25 0.30
7 0.11 0.16 0.21
C 0.18 0.20 0.23
& . 6.90 7.0 7.10
\ 5.30 5.40 5.50
0.5 BSC
Ne 5.50BSC
Nd 5.50BSC
E. 6.90 7.0 7.10
E2 5.30 5.40 5.50
L 0.35 0.40 0.45
h 0.30 0.35 0.40
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10. ICsPrinting instructions

® .
(),
|IP2368
XXXXXXX

BiBH -

1. @ — —WERRRE
1. IP2368 ——rmEs
2. XXX ——4&F=#t5
3. @ — _Pin1lfE
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11.Responsibility and Copyright Statement

Yingjixin Technology Co., Ltd. has the right to make corrections, modifications, enhancements, improvements or other changes to the products and services provided. Customers in the following

The latest relevant information should be obtained before placing an order and verify that such information is complete and up to date. All product sales are subject to the order confirmation

Y\

Yingjixin Technology Co., Ltd. assumes no obligation for application assistance or customer product design. Customers should use Injoinic's products and applications

N

Use your own responsibility. To minimize risks associated with customer products and applications, customers should provide adequate design and operational safety verification.
Customers acknowledge and agree that while any application-related information or support may still be provided by Injoinic, they are solely responsible for satisfying their product

~ f N/

products and all legal, regulatory and safety-related requirements related to the use of Injoinic products in their applications. Customer represents and agrees that they have the

| ./

All the expertise and knowledge required to implement safety measures, foresee the dangerous consequences of failures, monitor failures and their consequences, and reduce possible

AN ]

Occurrence of a malfunction that could cause personal injury and take appropriate remedial action. Customer will be fully indemnified for the use of any Yingji in such critical applications

Offered terms and conditions of sale.

Any losses caused to Yingjixin and its agents due to the core products.

For Injoinic's product manuals or data sheets, only if there is no tampering with the content and with relevant authorizations, conditions, restrictions and statements

A N\ )

Copying is only allowed under the circumstances. Injoinic assumes no responsibility or liability for such falsified documents. Copying information from third parties may require

subject to additional restrictions. . \ y

Yingjixin will update the content of this document from time to time. The actual parameters of the product may vary due to different models or other matters. This document does not

no warranties or warranties, express or implied\ \
Vo N »

When reselling Yingjixin products, if there are differences or false elements in the statement of the product parameters compared with the parameters indicated by Yingjixin, it will be

s \ N 7
Lose all express or implied authorizations for related Injichip products, and this is an improper and fraudulent business practice. Injoinic is liable for any such false
M N

None of the representations assumes any responsibility or liability.

/@D
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